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Design idea generation is a process rooted in individual knowledge and is often
considered a precedent-based type of reasoning, where knowledge is continuously
transformed to produce new insights. Selecting and organizing inspirational sources
has a profound impact on how industrial designers generate creative solutions and
creates its own challenges. Many authors have focused on what materials designers
look for while searching for inspiration. However, there is less research concerning the
approaches used to guide the process of envisioning design solutions when using
these sources. Therefore, we conducted open-ended semi-structured qualitative
interviews with 12 designers, to learn about how experienced industrial designers
select inspirational materials and transform the generated insights into ideas,
including the design thinking and mindset involved. The aim is
to expand novice designers’ knowledge of idea generation.
industrial design, idea generation, design source, design methods

1

Introduction: the gap between empirical research and idea generation

Design projects develop through three stages: inspiration, ideation, and implementation, as Tim
Brown (2009), CEO of IDEO, describes. Inspiration means gathering insights from every possible
source and identifying an opportunity, whereas ideation means translating insights into ideas and
conceiving general solutions. The function of research in the design idea generation process, which
moves from inspiration to ideation, is to ensure that the evidence and insight obtained enables the
designer to answer the initial question as unambiguously as possible (De Vaus, 2001). The use of
inspirational sources and quality of research ultimately affects the design process because it helps
define the challenge, and the way problems are solved (Singer, 2003). Moreover, it is the designer
who generates, selects, tests, and refines ideas to improve the design problem and arrive at an
effective solution. Thus, it is vital for designers to understand how they influence this process via
generating creative and innovative design ideas (Gonalves et al., 2014). This is crucial because design
idea generation is the activity most frequently associated with creative problem-solving. The ideas
generated at this stage are used throughout the creative process. Idea generation is central to the
success of the innovative problem-solving process (Herring et al., 2009).
This work is licensed under a Creative Commons Attribution-NonCommercial-Share Alike
4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

Despite many research efforts, there is still no overall consensus on how best to incorporate the
inspirational materials and fieldwork data into the idea generation process. The research literature
on design idea generation is still emerging, and more attention needs to be paid to sources and
approaches that designers use to generate ideas. Therefore, we investigate how designers choose
and use sources of inspiration within the ideation process, to answer these research questions:
1. What sources do industrial designers use in generating design ideas?
2. How do industrial designers transfer sources of inspiration into ideas?
The researchers intend, firstly, to provide a grounded overview of how industrial designers,
especially experienced designers, select appropriate inspirational materials and other information.
Secondly, we will identify how these sources are transformed into the knowledge that informs the
design, the design thinking and mindset involved in the process, to expand novice designers’ options
for generating ideas with appropriate sources and approaches.

2

Literature review and related work

Given what appears in the literature about design idea generation, we sorted the review into four
categories. (1) When: The timing of design idea generation; (2) What: The type of source used by
designers to stimulate idea generation; (3) Which: The tools supporting the idea generation process;
(4) Who: The expertise level of the designers generating the ideas was compared. Table 1 lists the
main categories about design idea generation in the reviewed articles, arranged by year and topic. It
was found that most researchers had examined what designers look for while searching for
inspiration materials during the ideation phase. Nevertheless, the reasons behind the different
sources used during idea generation are still unclear. Moreover, since an outstanding challenge
during ideation is to transform inspirational material and other information into ideas or insights
that inform design, more structured approaches could be useful to guide the process of envisioning
design from inspirational sources. More effort is needed to reach a comprehensive and complete
understanding of how industrial designers select and utilize inspirational sources to generate ideas
with appropriate approaches, and the design thinking and strategies involved in the process. Such an
endeavor would offer a wide variety of sources that help industrial designers, especially the novice
designers, to reach beyond the constraints of their world-view and into a new world of choice and
diversity (Ireland, 2003).
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Table 1. Main categories of design idea generation in the reviewed articles

3
3.1

Method
Grounded theory approach

Grounded theory proved to be a useful approach in the face of the complexity of the phenomenon
being studied and seems to hold promise in the domain of user experience design (Pramod & Uday,
2010). Glaser and Strauss (1968) have shown that grounded theories of the social process can be
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used to generate static models or typologies. On reviewing collected data, repeated thoughts and
concepts become apparent. When more data is obtained and considered, codes can be grouped into
concepts and categories, and then provide a grounded overview of the researched topic. Therefore,
the grounded theory approach is particularly suited to the development of process theories that
account for how things happen in social settings. It can support researchers in interpreting and
conceptualizing social units. We took this approach, collecting and analyzing qualitative interview
data to investigate how designers select appropriate sources and the approaches they take to
generate reasonable ideas.

3.2

Sampling

We interviewed 12 experienced industrial designers in different fields such as interaction design,
product design, and communication design (see Table 2), six with at least 16 years and four with
over 20 years of experience. Because our focus is on industrial and interaction design, all our
participants have the related background and expertise. The sample consists of five participants
working in academia, six participants working in a company, and one participant working as
freelancer, respectively. Nine participants work in Germany, one in Italy, one in the Netherlands, and
two in China.
Table 2 Participant profiles

3.3

Data collection instruments

We conducted intensive qualitative interviews to learn about the designers’ substantial experience
of how they select and use their various sources and transform them into design ideas. Our
interviews were semi-structured, combining a set of core questions with the freedom to follow up
points as necessary (Zina, 2010). The advantage of a semi-structured interview with open-ended,
non-judgmental questions is its capacity for absorbing unexpected statements and stories that
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emerge, besides acquiring the intended data (Charmaz, 2006). The one-on-one interviews were
conducted face-to-face or online (Skype and WeChat) depending on the availability and accessibility
of our respondents. The conversions were audio recorded.

3.4

Data analysis procedure

The audio data were entirely transcribed, coded and analyzed. Charmaz (2006) stated that coding is
the significant link between collecting data and developing an emerging theory. Our coding
procedure is primarily made up of four stages: Initial coding, focused coding, axial coding and
theoretical coding, as follows (see Table 3).
Table 3 Four main coding phases

Firstly, the goal of initial coding is to remain open to all possible theoretical directions (Charmaz,
2006). The most crucial rule at this stage is to stick closely to the data rather than applying preexisting categories. Secondly, the chosen codes at the focused coding stage are more directed,
selective and conceptual than many ones at initial coding stage (Glaser, 1978). We aimed at
ascertaining and developing the most prominent categories in large amounts of data. For instance,
we combined the codes ‘user shadowing’, ‘interview’, and ‘user experience activity’ into the code
‘know the people’, to have an integrated code representing the common objectives of different
methods. Thirdly, we used axial coding to relate categories to subcategories, specify the properties
and dimensions of a category, and reassemble the data which had been fractured during initial
coding. Axial coding answers the questions “when, where, why, who, how and what consequence,”
which are inherent to the analysis as building blocks for making theoretical contributions (Whetten,
1989: 490-494). We used a similar framework - what, which, how, what consequences and why to
analyze the design idea generation process and chose three participants as examples to present our
analysis approach (see Table 4).
We analyzed our interview data within a matrix structure. All the participants’ names were put in a
row and the interview questions placed in a column. The data could be displayed with one designer
per question, but also with all designers related to one question. The participants’ sources of
inspiration are placed in the ‘which’ framework. The methods and tools used to transform the
sources are put into the ‘how’ framework, and the reason why participant chose to do so are put in
the ‘why’ framework. We used the collected data and coding to develop a conceptual framework,
which provided the initial classification of sources and approaches. The framework was revised and
refined as new codes emerged to capture specific types of sources and additional methods. Fourthly,
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theoretical coding was used to help theorize the collected data and focused codes, in order to
understand how experienced designers select inspirational sources and transform these into ideas.
Table 4 Comparative framework used to interpret the generated data
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4

Results

From the interview data, it is clear that the 12 designers generated a variety of sources and
approaches. The following sections present the results, including the source and method selection in
different phases and how inspirational materials were transferred to design ideas. The topics which
emerged from our analysis are explained by including direct quotes from the participants. Fieldwork
is a significant source at every stage of ideation.

4.1

Sources used by designers to generate ideas

Our interviewees mention various sources, including ‘Daily stuff’, ‘Media’, ‘Emerging technology’,
‘Knowledge of other disciplines’, ‘Fieldwork’, and ‘Design practice’. Table 5 presents all the sources
of ideas which the participants mentioned.
Table 5 Types of source designers used to generate ideas

4.1.1 Daily stuff
Some participants stated that their inspiration comes from their everyday life and daily stuff could
be the source of ideas. Nature was a great source of inspiration (D2, D12): “I love contrasting. I learn
things from nature, to see what nature does. Then see whether the way could be used in my design”
(D12). We could see a significant benefit when participants made good use of nature in their design.
Besides, ideas could be generated at any serendipitous moment, which was not necessarily planned.
“My idea is kind of put potentially interesting or intuitive things into my head at random so that they
pop out at a later time. I need to think about something” (D1). However, almost every innovation is
based on a certain degree of research or experience. Idea generation is an accumulation process
which needs constant exploration to reach an appropriate and valuable solution. Sometimes
designers get stuck at some point, but ideas pop up at times with good accumulation. With more
research and accumulative input, ideas are generated more easily and naturally, which echoes an old
Chinese saying presented by one participant: “When a melon is ripe, it falls off its stem. When water
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flows, a channel is formed” (D3). The saying indicates knowledge of things is naturally accomplished
upon maturity, which illustrates the importance of research and accumulation in the ideation phase.

4.1.2 Getting the ‘state of the art’ from various media
The number of media used by participants had increased massively in the digital age. The designer is
supposed to keep accessing and updating their knowledge of the required information from various
media such as the Internet, new apps, books, magazines, newspapers, games, or movies, to
understand the impact of product trends on industrial design. Most designers preferred to use the
Internet at the beginning of ideation. “The most important source, I would say, the general Internet.
I cannot say which particular part, I focus on the technology aspect, and also the biological aspect.
And in general, what is happening in the user experience area” (D12). Besides, because of the
information explosion, it is no longer possible for any single designer to comprehend all its facets
from different media. There are specific websites designers prefer to check regularly to meet the
different requirements (all interviewees) such as Pinterest to find images of related products (D11),
Product Hub to know what new products are out there (D8), or Twitter and Facebook to ‘like’
particular home pages or designers to get the wanted information or updates (D12). There are also
specific blogs (D4, D8, D12) such as Tech-crunch on state-of-the-art technology and economic
aspects. “The bottom line is to look at my peers’ work, which is very important for me. So, I have a
few specific blogs I'm looking at. That was changing, but always project documentation like articles
about your topics” (D4). At any time, the book is still a significant source which designers admire and
can get insights from. “I read a lot of books. You know books are still something I like very much. The
books are about different topics such as digital design or product design, some books are quite old
now, but for me, the good insights never fade” (D2).

4.1.3 Emerging technology
It appears that emerging technologies are significant inspirational sources for many participants (D1,
D2, D3, D4, D5, D7, D8, D9, D12). These interviewees repeatedly pointed out that emerging
technology is an essential lens for observing and interpreting information and therefore helpful for
generating ideas related to artificial intelligence, 3D printing, big data and so on (D1, D3). “I keep an
eye on science and technology development, to get more comprehensive information about
technology and their applications. In this information, just some specific stimuli could accelerate the
idea generation” (D5). The inspirational source also includes an awareness of the technological space
in terms of possibilities and shortcomings: “I mainly focus on emerging technology, especially
negative reports of such technology, or some bad result caused by the technology. I try to see these
events from different perspectives, which would let me see their improvement direction more
easily” (D6). We found that interaction designers in particular (D2, D4, D5, D7, D8, D12), love to
follow technology development and trends, understand the impact of new technologies and tools,
and be constantly searching for the next big trend which would give them inspiration for ideation:
“You might know that Germany decided to get rid of nuclear energy by 2022. I immediately know
that the smart home project is a critical area” (D8). The number of Internet of Things devices
entering the market has increased massively. New technologies not only open the door to many new
design possibilities for end-user products but also offer designers specific directions when
generating design ideas. Therefore, emerging technologies may play different roles during the
ideation phase, from framing ideas to narrowing the scope of the practical work.

4.1.4 Knowledge of other disciplines
Participants also generate ideas from knowledge or insights from other disciplines besides design,
such as mathematics, computer science, biology, history, sociology, anthropology, e-commerce,
ergonomics, market research, mechanical, psychology, business, management, economics, literature
or aesthetics knowledge (D1, D2, D3, D4, D8, D11, D12). “My design solution for an autonomous
navigation system was inspired by the shopping experience of e-commerce, which is very similar to
the user experience of the pilotless automobile in my design” (D11). For instance, one participant
thought that ideas could be formed in combination with mathematics and behavioral theories.
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“When designing a chair, we need to consider sitting behavior, the material and environmental
factors, the important discussion with the mathematician about the related parameters, by which
group of people it is used, and corresponding sitting requirements by specific groups” (D7). We
found that knowledge of other disciplines benefits the designer in different aspects such as
overcoming the confines of the design and expanding the interdisciplinary interaction between
design and other disciplines. This is also why a design professor suggests that his design students
keep being curious about the things around them, “because you need to and can
learn from other fields or disciplines. The designer should firstly be curious
in the right way and sort information appropriately. They should have their eyes open and
constantly discover and then scan things around like a ‘living scanner’. When you know how people
live or how products work, you may change a little bit in their daily life” (D1).

4.1.5 Fieldwork
Some participants expressed that insights from fieldwork and design practice are significant for idea
generation. Every participant mentioned that knowing the context is essential to locate the problem
and identify user needs. “Actually, we had an agenda with the client and some briefing. So we could
figure out what they really want and what they want to achieve. That is sometimes not so clear. So
we use several briefings and rebriefing to really figure it out” (D4). Communicating with project
stakeholders, such as the client, product manager, or fellow designer, also provides the insights
during idea generation (D1, D3, D6, D8, D12). “I think it's very important and you need to have this
dialogue with the client or product manager, or stakeholders in the project at the beginning a lot to
understand what the right question for the right context is” (D9). Most interviewees found user
studies helpful in inspiring ideas, including studies of potential, skilled, expert or extreme users (D1,
D3, D4, D5, D6, D8, D9, D11, D12). “Extreme users are the perfect source of inspiration because they
personalize their products. They do exactly what they need, and they have amazing ideas” (D8). This
echoes the statement of Matt Cooper-Wright (2015), an interaction designer at IDEO London, that
interviewing a professional racing driver tells you a lot of good driving experience and talking to a
professional chef if you need a lot of insights about a food project.

4.1.6 Design practice
Participants got ideas for their practice from other design work, prototypes, experiments, a problem
or task, peers’ work, building a tool to design, creative design events, documenting, or visual diaries.
For some interviewees, seeing other products and peers’ work or prototypes was important. One
compared idea generation with essay writing. “Nobody could write it without seeing other
articles. Similarly, you also can’t design without seeing other products. The designer needs to see
other products to comprehend in their way and then extracts some elements or small pieces and
uses them appropriately to help resolve problems in their design” (D2). With the development of
material science, some participants expressed that they get inspired by material tests in practice (D7,
D12). “For product design, when you have different materials, you do experiments on this material,
do different variation and combination a lot, to see how different things work together” (D7).
Moreover, when the client has more individual or customized needs, existing tools might not meet
the requirements of the project. At some point participants need to create their own physical or
software tool to try ideas out. “I represent a small but still significant group within interaction
design. I use a lot of software to develop tools to create ideas. It is a new way of thinking and
creating and I have a highly iterative process in the making phase. It is a little bit like you can use
software to extend your thinking” (D2). We can see a trend that in practice exploration, like
material-driven design or experiment-driven design, provides designers with infinite new
possibilities.

4.2

Methods used by designers in different phases

The interviews showed that design idea generation is not linear, but an iterative and generative
process. The design idea is not simply generated at the beginning but emerges throughout the
design process. There are three significant phases during ideation generation: The ‘research’,
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‘analysis’ and ‘synthesis’ stages, which also form an iterative process. In each specific phase, the
industrial designer usually applied some methods for various purposes. Table 6 presents all the idea
generation methods which the participants mentioned.
Table 6 Idea generation methods which the participants mentioned

4.2.1

Research phase

At the research stage, the designer seeks to understand two things: the context and the people. The
context includes circumstances affecting the environment in which innovation happens such as the
existing products, services, experience and brands.

4.2.2 Understand the context
Participants use several methods during this phase to understand the context of the project. These
included ‘media search’ (D2, D4), ‘publication research’ (D2, D12), ‘competitor analysis’ (D2, D9),
‘expert interview’ (D8), ‘interest group discussion’ (D6), ‘As-Is process’ (D10), and ’keyword
bibliometrics’ (D12). For instance, interviewees use the Internet to focus on offerings that are similar
to theirs and learn about the organization’s relationship to our competitors in the industry. “From
competitive products, I would find out their objective user and the business model. It would make
my design objectives clearer. I almost do competitive product analysis every time. Because by
understanding competitive products, I learn how to keep the advantages and improve on the
disadvantages” (D9). The designer also studies what is happening or emerging on the cultural
landscape via the Internet and other publications. “I think everyone starts at Google. Well, you have
to understand the domain, and I think it is also one of the most charming things about design that
you cannot be very sure about a new domain” (D2). By doing expert interviews, the designer tries to
learn about the latest developments and possible futures of a topic. “I need expert knowledge. In
the beginning, I go to the context of experts. It is important, because when I do a design project, I
should be a mini-expert in a short time. And I do not know some new topics. It is always a good idea
to go to someone who is into this” (D8).

4.2.3 Understand the people
A good design is sensitive to and based on people’s needs and patterns of behavior (Kumar, 2013).
“By doing design research, you would understand the market and user requirements more deeply”
(D9). Participants mentioned several methods for achieving this, including ‘user shadowing’ (D2),
’personas’ (D12), ‘user experience activity’ (D4), ‘interview’ (D2, D9), ‘field visit’ (D9), ‘cultural
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probes’ (D8) and ‘questionnaire’ (D6, D7, D9). The participant accompanies the user and observes
how they use the product or service within their natural environment via user shadowing. “What I
think is really really good is this kind of shadowing that you have that one of the people on the team
just really sits next to a person, next to a real user and just tries to follow him or her through the
entire day, makes notes and tries to understand how they use the software” (D2). Interviewees also
use ‘cultural probes’, including any sort of artifact (like a map, camera or diary), along with evocative
tasks, given to the user to record specific events, feelings or interactions, as a means of gathering
inspirational data about their lives, values and thoughts, and thus stimulate the designer's
imaginations. “It is a sort of game file or questionnaire. You only need to write your answers. Maybe
they give you a camera, take pictures of your daily life. I like it because you can do many different
things to find out behavior” (D8). In general, understanding the people is a significant phase in the
design process with its focus on empathy, observation, personal engagement and problem-solving.

4.2.4

Analysis phase

With their understanding of the context and people, designers have some background data and preknowledge about the project. The next step is to apply appropriate analytical frameworks to the
data, to analyze these data and organize their thinking, to frame the insights and ultimately turn
them into actionable ideas. The interviewed designers use different methods for this including:
‘analysis workshop’ (D8), ‘brainstorming’ (D1, D2, D3, D5, D7, D8, D9, D10, D11, D12), ‘generating
randomness’ (D4, D7, D9), ‘forced association’ (D10), ‘fishbone diagrams’ (D10), ‘insights clustering
matrix’ (D6, D8), ‘SWOT analysis’ (D3), ‘analysis of pros and cons’ (D3, D6, D11), ‘observation to
insights’ (D9), ‘user group definition’ (D9), ‘user journey’ (D12), ‘user response analysis’ (D8, D9),
‘empathic design’ (D1, D7), ‘material experiment’ (D1, D2, D7), and ‘dividing into modules’ (D7).
Similarly to the sources used from other related disciplines, designers use SWOT analysis, adapted
from the field of marketing, to evaluate strengths, weaknesses, opportunities, and threats which
may affect a project. As a result, they can highlight the client’s needs to create an efficient design
with an awareness of potential strong and weak points, establish success factors, identify areas
needing improvement and prepare valuable reasons to support their choices. Other methods are
adapted from related areas such as fishbone diagrams (also called Ishikawa diagrams) from the
business administration field. Each cause for imperfection is a source of variation, and causes are
usually grouped into major categories to identify and classify these sources of variation. “It is a great
visual method when identifying possible causes for problems in the product design process” (D10).
Designers analyze and generate insights with methods such as generating randomness. This is
actually a cluster of methods or activities, including talking to people to generate random
conversation content and forced association to build a relationship between two random elements.
“I love to talk to people to generate randomness, as the content of talking is random and uncertain.
It arouses lots of association of ideas for me” (D9). Generating randomness is also a new way of
using computer programming to generate a series of products with similar features from which
designers could choose. “It's an interesting point, this generating uncertainty by the computer which
influences idea generation. It was one of the reasons why I got more and more into computer
programming” (D7).

4.2.5

‘Synthesis’ phase

After collecting and analyzing the insights about the context and people, the designer usually moves
from the world of inquiry into the world of possibilities. Basically, duirng synthesis, designers try to
explore the concepts with open-mindedness and a spirit of creativity. However, structured methods
and processes are also necessary. The methods the participants mentioned were: ‘flowcharts’ (D8,
D11), ‘storyboard concept’ (D3), ‘concept sketch’ (D5, D6), ‘producing software as a tool’ (D4, D7),
‘concept prototype’ (D4, D6), ‘concept generation matrix’ (D5, D6), and ‘concept evaluation’ (D11,
D12). It seems that designers prefer to generate ideas visually. Designers use flowcharts to develop
their understanding of how a process works and to improve it. They use visualization to analyze or
design a process. Similarly, designers visualize concepts as sketches to show how they work in
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abstract terms. The visualization converts ideas into concrete forms which are easier to understand,
discuss, evaluate and communicate than text-based descriptions.
Our interviewees use concept prototypes to create concepts. With the principle of building to learn,
concept prototypes can trigger thinking about alternatives or necessary modifications to initial
concepts. Furthermore, the designers embody concepts in tangible forms to assess their adaptability
and get feedback from potential users. This normally includes paper and digital prototypes, which
could both be done on different levels. “I think the paper prototype is a great methodology, very low
key and very easy and quick to try out. You can do it on different levels of complexity. And evaluate
them, find strengths and weaknesses, and build on that. I think that's the only thing that I would say
is a golden rule” (D4). Exploring concepts involves both openness to creative and radical ideas and
preserving context-driven and human-centered rules that were generated at an earlier stage. This
happens in a nonlinear and iterative cycle until new and valuable ideas and solutions are generated.

4.3

How to transfer sources into ideas with appropriate methods

Finally, we sought to provide a grounded overview of why different sources are chosen and how
they are transformed into insights that inform design with appropriate methods, in different
contexts during the research, analysis, synthesis phases, respectively. Understanding the context is
the starting point and basis for idea generation. “I think the design is always about context. There is
no golden rule. It always depends on the problem, the people. You have to figure out what’s the
right tool for it in different contexts” (D2). The framework we created for this (Table 7) is based on a
series of questions: which source, what method, what it does, how it works, what the consequences
are and why it has benefits. Such a paradigm tries to provide novice designers with a deeper
understanding of the process of envisioning design solutions from inspirational sources or other
information, including the design thinking and mindset involved. For instance, fishbone diagrams are
usually used in the analysis phase to cope with the problem or task in design practice, or issues
relating to the briefing, expert opinion or requirements in fieldwork. This method is intended to
identify all the causes that contribute to a problem. It could be used following the three steps
indicated. The benefits of this method in dealing with particular sources include the fact that using
visual tools prompts critical thinking and focusing on the underlying reasons for the current issue.
Other sources, methods and transformation procedures which we identified in the research, analysis
and synthesis phases are presented below.
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Table 7 A paradigm of how designers transfer sources to ideas in the research, analysis & synthesis phases
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5

Discussion and conclusion

Design idea generation is a process most frequently associated with translating insights into ideas
and conceiving creative solutions. In the long run, if a designer wants to derive maximum benefit
from inspirational sources and other related disciplines, more transparency is needed in design
research. Firstly, we used grounded theory to investigate which sources contemporary industrial
designers select to generate ideas and why they choose them. Secondly, we examined what methods
designers use to deal with the sources in different phases. Thirdly, we discussed how to transfer
sources into ideas with appropriate methods in different contexts, a procedure of asking what each
source does, how it works, what the consequences are and why this has benefits (Table 7).
These methods could be allocated to three phases: research, analysis and synthesis, which combine in
non-linear and iterative processes for the designer to cope with various sources during ideation (see
Table 5.1). In the research phase, most designers pointed out that one needs to understand the
context and people before generating ideas. Designers mainly use information collection methods to
do this, drawing on three main sources. Media, knowledge of different disciplines and dialogue with
stakeholders all help designers gain a full understanding of the surrounding conditions in which trends
and changes happen. Specifically, various media are widely and conveniently used to find out about
the latest developments in a particular industry in the digital age. Knowledge of different disciplines is
made up of two parts: individual knowledge and knowledge of related areas. Ideation is a precedentbased type of reasoning in which knowledge is continuously transformed to produce new insights.
Communicating with stakeholder allows the designer to understand the specific area more efficiently.
To understand the users, user research methods are mainly used; the data are acquired via fieldwork
to obtain an empathic understanding of people’s needs and patterns of behavior.
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During the analysis phase, designers use divergent and convergent methods iteratively to deal with
the data generated in the previous phase or other sources. Divergent methods (e.g. generating
randomness or brainstorming) are employed to make full use of the sources and find relationships.
Regarding convergent methods, designers apply various analytical or systematic frameworks (e.g.
fishbone charts, insight clustering matrices, or analysis of pros and cons) to create categories for
their sources. They can then compare and analyze them from different perspectives, to generate
compact and actionable insights.
In the synthesis phase, designers usually employ visualization methods (e.g. flowcharts, storyboards,
or prototypes) to the generated insights, or other research findings. This makes abstract insights
concrete, facilitating comparison and reflection, which form a basis for exploring and generating
creative concepts or new ideas. Most sources used in this phase are from generated insights or other
research findings, without many primary or raw sources involved. If new sources are included, a new
iteration process is needed to generate fresh insights. However, in the scattered and open-ended
process of design idea generation, designers need to move back and forth seeking sources of
information and solving problems during all three phases. Together with the paradigm described in
Table 7, a more compact structured framework would be useful for novice or student designers to
guide the process of envisioning design from inspirational sources on the big picture (Table 8).
Table 8 A more compact framework of how designers transfer sources to ideas

This study primarily provides an overview of how industrial designers transfer various sources to
insights, helping them to generate ideas with appropriate methods (Table 8). During this research, we
developed an instrument paradigm (Table 7), which novice or student designers could use to explore
innovative concepts during the ideation process. Other researchers could use this paradigm for a
different group of samples to analyze how designers generate ideas. Interestingly, we found that
different groups of designers have similar or contrasting opinions about sources or methods of
ideation. Our next step is to identify how designers transfer inspirational sources into ideas at different
stages in their careers. Such a comparison would enable us to help novice designers improve by
defining their weakness compared to more experienced designers at the ideation stage. Last but not
least, let us consider the chaos that usually is visible during the idea generation process. What is the
relationship between systematic methodology and chaos when generating design ideas? Should ideas
be generated in a more open-ended situation or with more structured research? Both these questions
deserve further investigation in the future.
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